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One persistent challenge in aberration-corrected STEM is to accurately align the aberrationcorrector and perhaps other electron-optical elements [1] . To fully automate microscope control requires the ability to quantify the fitness of a particular condition. Thus rapid measurement of the imaging imperfections (the aberration function) constitutes a technologically relevant example. This problem has several immediate practical uses and, significantly, most of the methods currently used for this purpose can best be represented by their action on a multi-dimensional dataset, illustrating how such multi-dimensional datasets provide a novel perspective from which to consider traditional imaging modes.
As a specific example, it was recently shown that such datasets can be used to rapidly measure image aberrations [2] . This method was based on measuring the tilt-induced-shift in bright-field images acquired on pixelated detectors. However, it can also be thought of as acquiring a 4-dimensional dataset, Fourier transforming over 2 of the 4 dimensions, multiplying the result by the conjugate of the transform of the central (axial) image, reverse transforming, and performing a least-squares fit to positions of local maxima. Expressed in this manner, it becomes clear that many microscope alignments are simply a processing problem and thus there exists great potential to accelerate such schemes. Recent instrumentation and software advances now provide unprecedented access to the underlying microscope control systems, presenting opportunities to control the instrument in or near real-time, faster than achievable by a human operator. Figures 1 and 2 illustrate the 'extra' information available in these datasets with an example of analyzing the 4D dataset consisting of the scattered distribution from a single layer of graphene. The Fourier transform of the dataset can be represented in such a manner as to closely resemble the transform of a single 2D image (Fig. 1) , however the phase contains additional information [3, 4] . This information can be particularly useful for analyzing aberrations (Fig. 2) , or for extracting otherwise inaccessible details, such as local magnetic properties [5] . 
